CHUB MACKEREL

Species
One species, chub mackerel (Scomber japonicus), is considered.
Distribution blocks
It is assumed that this species is distributed in all blocks.
Biomass (B)
Biomass in 2013 is as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
Pedigree rank: 2, Data is direct estimate while sub-regional resolution is poor.
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F] The value reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b) is used.
Pedigree rank: 2, Data is direct estimate but sub-regional resolution is poor.
Consumption/biomass ratio (Q/B)
The value of Q/B is calculated assuming a production and consumption ratio (P/Q) of 0.3 for the species, based on Christensen et al. (2005) .
Pedigree rank: 6, General life-history proxies. Pedigree rank: 1, Data is established and substantial.
SPOTTED [BLUE] MACKEREL
Species
One species, spotted [blue] mackerel (Scomber australasicus), is considered.
Distribution blocks
Biomass (B)
Consumption/biomass ratio (Q/B)
ROUND HERRING IN COASTAL KUROSHIO (KC) BLOCK
Species
One species, round herring (Etrumeus teres), is considered.
Distribution block
It is assumed that this species is distributed in the KC block.
Biomass (B)
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F])
The value reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b) is used.
Consumption/biomass ratio (Q/B)
JACK MACKEREL
Species
One species, jack mackerel (Trachurus japonicus), is considered.
Distribution blocks
It is assumed that this species is distributed in the KC and OYC blocks.
Biomass (B)
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F]) The value reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b) is used.
Consumption/biomass ratio (Q/B)
Pedigree rank: 6, General life-history proxies.
Diet compositions
Diet compositions are assigned based on Kawasaki (1959) .
Pedigree rank: 5, Estimation based on same species but in different time period.
Catch
Catch statistics data reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b) are used.
Pedigree rank: 1, Data is established and substantial.
RIGHTEYE FLOUNDERS IN COASTAL OYASHIO (OYC) BLOCK
Species
Included in the group are species belonging to the Pleuronectidae (righteye flounders) and the bastard halibut (Paralichthys olivaceus).
Distribution block
It is assumed that this group is distributed in the OYC block.
Biomass (B)
Biomass is calculated using the amount of the catch of the group and the catch rate of Pacific cod, as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
Pedigree rank: 3, Data is proxy, proxy may have known but consistent bias.
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F] )
Mean values for willowy flounder (Tanakius kitaharai) and bastard halibut (Paralichthys olivaceus), as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b), are used.
Pedigree rank: 3, Data is proxy.
Consumption/biomass ratio (Q/B)
Diet compositions
Diet compositions of flounders, as described in Yonezaki et al. (2016) and based on the work of Mikawa (1953 Mikawa ( , 1955 , Hashimoto et al. (1982) , Yokoyama et al. (1994) , Yamamura (1994) and Honda et al. (2000) , were used as the basic information. Pedigree rank: 1, Data is established and substantial.
WALLEYE POLLOCK IN COASTAL OYASHIO (OYC) BLOCK
Species
One species, walleye pollock (Gadus chalcogrammus), is considered.
Distribution block
It is assumed that this species is distributed in the OYC block.
Biomass (B)
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F])
Consumption/biomass ratio (Q/B)
Diet composition
Diet composition for walleye pollock, as described in Yonezaki et al. (2016) and based on the work of Hashimoto et al. (1982) , Yamamura (1994) and Takatsu et al. (1995 Takatsu et al. ( , 2002 , is used as the basic information.
Catch
Catch statistics data reported by the Ministry of Agriculture, Forestry and Fisheries of Japan (2015) are used.
PACIFIC COD IN COASTAL OYASHIO (OYC) BLOCK
Species
One species, Pacific cod (Gadus macrocephalus), is considered.
Distribution block
Biomass (B)
Consumption/biomass ratio (Q/B)
Diet compositions
Diet composition for Pacific cod, as described in Yonezaki et al. (2016) and based on Hashimoto et al. (1982) and Yamamura (1994) , is used as the basic information.
Catch
Catch statistics data as reported by the Ministry of Agriculture, Forestry and Fisheries of Japan (2015) are used.
MISCELLANEOUS BOTTOM FISHES IN COASTAL OYASHIO (OYC) BLOCK
Species
Included in the group are bottom fishes in the OYC block, as described in Yonezaki et al. (2016) , other than righteye flounders, Pacific cod and walleye pollock.
Distribution block
Biomass (B)
Biomass is calculated using the amount of the catch of the group and the catch rate of broadbanded thornyhead (Sebastes macrochir) of northern Pacific stocks, as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
The same value as for Pacific cod (above) is assumed.
Pedigree rank: 4, Proxy with limited confidence.
Consumption/biomass ratio (Q/B)
Pedigree rank: 6, General life-history proxies. 
FLATFISHES IN COASTAL KUROSHIO (KC) BLOCK
Species
Included in the group are species belonging to the Pleuronectidae (righteye flounders) and the bastard halibut (Paralichthys olivaceus) distributed in the KC block.
Distribution block
It is assumed that this group is distributed in the KC block.
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.95 is assumed for highly exploited by fisheries in this area.
Pedigree rank: 5, Estimate requires inclusion of highly uncertain scaling factors.
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] Pedigree rank: 2, Data is direct estimate but sub-regional resolution is poor.
Consumption/biomass ratio (Q/B)
Diet compositions
Diet compositions are assigned based on reports by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
Catch
SEABREAMS
Species
Seabreams and seabream-like species (e.g. red seabream Pagrus major) are included in the group.
Distribution block
Biomass (B)
Biomass is calculated using the amount of the catch of the group and the catch rate of red seabream of central Pacific and south Pacific stocks, as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F] Pedigree rank: 2, Data is direct estimate but sub-regional resolution is poor.
Consumption/biomass ratio (Q/B)
DEMERSAL PISCIVORES IN COASTAL KUROSHIO (KC) BLOCK
Species
Included in the group are demersal piscivores distributed in the KC block and recorded in catch statistics of offshore bottom-trawl fisheries, including: daggertooth pike conger (Muraenesox cinereus), barracuda (Sphyraena pinguis) and hairtail (Trichiurus japonicus).
Distribution block
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.95 is assumed for highly exploited by fisheries in this area, as used in Doiuchi et al. (2013) and Tokumitsu et al. (2013) . 
Consumption/biomass ratio (Q/B)
Diet compositions
Diet compositions are assigned based on Hayashi & Yamaguchi (1960) and Doiuchi et al. (2012) . Diet composition is adjusted to achieve thermodynamic balance in the model from original one. 
MISCELLANEOUS BOTTOM FISHES IN COASTAL KUROSHIO (KC) BLOCK
Species
Included in the group are miscellaneous bottom fishes (i.e. other than flatfishes, seabreams and demersal piscivores) distributed in the KC block and recorded in catch statistics of offshore bottom-trawl fisheries.
Distribution block
Biomass (B)
Biomass is calculated using the amount of the catch of the group and the catch rate for miscellaneous bottom fishes in the OYC block, as reported by the Fisheries Agency and Fisheries Research Agency of Japan (2015b).
The same value as for demersal piscivores in the KC block (above) is assumed.
Consumption/biomass ratio (Q/B)
The value of Q/B is calculated assuming a production and consumption ratio (P/Q) of 0. 
MESOPELAGIC FISHES IN COASTAL OYASHIO (OYC) BLOCK
Species
Though no specific target species are considered, various myctophids (lanternfishes) are assumed to be categorized in the group.
Distribution block
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.90 is used, based Yonezaki et al. (2016) . The value of Q/B is calculated assuming a production and consumption ratio (P/Q) of 0.25 for this species, based on Christensen et al. (2005) and Yonezaki et al. (2016) .
Diet compositions
Diet compositions of mesopelagic fishes, as given in Yonezaki et al. (2016) , are used as the basic information.
Catch
No catches are assumed for this group.
MESOPELAGIC FISHES IN COASTAL KUROSHIO (KC) BLOCK
Species
Distribution block
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.90 is used, based on Yonezaki et al. (2016 Pedigree rank: 6, General life-history proxies.
Consumption/biomass ratio (Q/B)
The value of Q/B is calculated assuming a production and consumption ratio (P/Q) of 0.25, based on Christensen et al. (2005) and Yonezaki et al. (2016) .
Diet compositions
Diet compositions of mesopelagic fishes, as described in Yonezaki et al. (2016) , are used as the basic information. Pedigree rank: 1, Data is established and substantial.
MESOPELAGIC FISHES IN OFFSHORE (OF) BLOCK
Species
Distribution block
It is assumed that this group is distributed in the OF block.
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.90 is used, based on Yonezaki et al. (2016) . Pedigree rank: 6, General life-history proxies.
Diet compositions
Diet compositions of mesopelagic fishes, described in Yonezaki et al. (2016) , are used as the basic information. Diet composition is adjusted to achieve thermodynamic balance in the model from original one.
Catch
EPIPELAGIC CEPHALOPODS
Species
Though no specific target species are considered, epipelagic squids, such as Japanese flying squid (Todarodes pacificus) and spear squid (Heterololigo bleekeri), are assumed to be categorized in the group.
Distribution blocks
It is assumed that this group is distributed in all blocks.
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.95 is used, based on Yonezaki et al. (2016) .
Pedigree rank: 8, Estimated by Ecopath.
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F])
The values reported in Aydin et al. (2003) and Murata & Shimazu (1982) are used.
Pedigree rank: 5, Estimation based on same species but in different period.
Consumption/biomass ratio (Q/B)
The value reported in Brodeur et al. (1999) is used.
Diet compositions
Mean diet compositions for Japanese flying squid and spear squid, described in Yonezaki et al. (2016) , are used as the basic information. Diet composition is adjusted to achieve thermodynamic balance in the model from original one.
Catch
MESOPELAGIC CEPHALOPODS
Species
Various mesopelagic cephalopods are assumed to be categorized in the group.
Distribution blocks
Biomass (B)
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F])
The value reported in Yamamura (2004) is used.
Consumption/biomass ratio (Q/B)
Diet compositions
Mean diet compositions for mesopelagic cephalopods, described in Yonezaki et al. (2016) , are used as the basic information. Diet composition is adjusted to achieve thermodynamic balance in the model from original one.
Catch
BENTHOS IN COASTAL OYASHIO (OYC) BLOCK
Species
Though no specific target species are considered, crabs, shrimps and other macrobenthos distributed in the OYC block are assumed to be categorized in the group.
Distribution block
Biomass (B)
Biomass is estimated by Ecopath. To estimate biomass, an ecotrophic efficiency (EE) value of 0.90 is used, based on Yonezaki et al. (2016) .
Production/biomass ratio (P/B) or total mortality (Z: natural mortality rate [M] plus fishing mortality rate [F])
The values and information reported in Fujita (1988), Kojima & Ohta (1989), and Tumbiolo & Downing (1994) are used.
Consumption/biomass ratio (Q/B)
Diet compositions
Diet compositions of macrobenthos, as described by Yonezaki et al. (2016) and based on Fujita (1988) , are used as the basic information. 
BENTHOS IN COASTAL KUROSHIO (KC) BLOCK
Species
Though no specific target species are considered, shrimps and other macrobenthos distributed in the KC block are assumed to be categorized in the group.
Distribution block
Biomass (B)
The value reported in Tamai & Nagata (1977) is used.
Pedigree rank: 4, Direct estimate or proxy with incomplete coverage.
The values reported in Tanaka and Kikuchi (1970, 1972) and Tanaka et al. (1973) are used.
Consumption/biomass ratio (Q/B)
KRILL IN COASTAL OYASHIO (OYC) BLOCK
Species
Species of Euphausiidae (krill) are assumed to be categorized in the group.
Distribution block
Biomass (B)
Mean biomass in the OYC block as estimated by Murase et al. (2007) is used, but due to the limitations of coverage by acoustic surveys, the mean biomass estimate is doubled here.
Pedigree rank: 2, Data is direct estimate but with limited coverage.
The value reported in Aydin et al. (2003) is used.
Consumption/biomass ratio (Q/B)
The value reported in Aydin et al. (2003) 
KRILL IN OFFSHORE (OF) BLOCK
Species
Distribution block
Biomass (B)
Mean biomass in the OF block as estimated by Murase et al. (2007) is used, but due to the limitations of coverage by acoustic surveys, the mean biomass estimate is doubled here. 
ZOOPLANKTON IN COASTAL OYASHIO (OYC) BLOCK
Species
Though no specific target species are considered, various plankton groups distributed in the OYC block, such as copepods and chaetognaths (arrow worms), are assumed to be categorized in the group.
Distribution block
Biomass (B)
Mean biomass in 2013 was calculated using data of NORPAC (North Pacific standard net), from egg and larval surveys off the Pacific coast of Japan (Takasuka et al. 2008) , and the values in Ikeda et al. (2008) .
Pedigree rank: 1, Data is estimated with resolution on multiple spatial scales.
Consumption/biomass ratio (Q/B)
The assumed production and consumption ratio (P/Q) is 0.3, based on Ikeda & Motoda (1978) and Christensen et al. (2005) .
Diet compositions
Prey-predation relationships for this functional group was obtained from the work of Ikeda et al. (2008) .
Pedigree rank: 4, Direct estimate with incomplete coverage.
Catch
ZOOPLANKTON IN COASTAL KUROSHIO (KC) BLOCK
Species
Though no specific target species are considered, various plankton groups distributed in the KC block, such as copepods and chaetognaths (arrow worms), are assumed to be categorized in the group.
Distribution block
Biomass (B)
Mean biomass in 2013 is calculated using data of NORPAC (North Pacific standard net), from the egg and larval surveys off the Pacific coast of Japan (Takasuka et al. 2008) , and the values in Ikeda et al. (2008) .
Consumption/biomass ratio (Q/B)
Diet compositions
Catch
ZOOPLANKTON IN OFFSHORE (OF) BLOCK
Species
Though no specific target species are considered, various plankton groups distributed in the OF block, such as copepods and chaetognaths (arrow worms), are assumed to be categorized in the group.
Distribution block
Biomass (B)
Mean biomass in the block is calculated using all NORPAC (North Pacific standard net) data , from egg and larval surveys off the Pacific coast of Japan (Takasuka et al. 
PHYTOPLANKTON IN COASTAL OYASHIO (OYC) BLOCK
Species
No target species are assumed.
Distribution block
It is assumed that this group is distributed in the OYC block. Annual means for primary production (P) in the OYC block, from unpublished data of Kameda, are used.
Consumption/biomass ratio (Q/B)
Not applicable.
Diet compositions
Catch
PHYTOPLANKTON IN COASTAL KUROSHIO (KC) BLOCK
Species
Distribution block
It is assumed that this group is distributed in the KC block. 
PHYTOPLANKTON IN OFFSHORE (OF) BLOCK
Species
Distribution block
It is assumed that this group is distributed in the KC block. The same annual means of primary production (P) as in the OYC block (above) are used.
Consumption/biomass ratio (Q/B)
Diet compositions
Catch
DETRITUS IN COASTAL OYASHIO (OYC) BLOCK
Species
Distribution block
Biomass (B)
Biomass was calculated using data from Pauly et al. (1993) on the phytoplankton distributed in this block. 
DETRITUS IN COASTAL KUROSHIO (KC) BLOCK
Species
Distribution block
Biomass (B)
Biomass was calculated using data from Pauly et al. (1993) on the phytoplankton distributed in this block.
Consumption/biomass ratio (Q/B)
Diet compositions
Catch
DETRITUS IN OFFSHORE (OF) BLOCK
Species
Distribution block
Biomass (B)
Biomass was calculated using data from Pauly et al. (1993) Data is established and substantial, includes more than one independent method (from which best method is selected) with resolution on multiple spatial scales Good Acceptable Caution 1 Biomass should span 5-7 orders of magnitude x 2 Slope (on log scale) should be ∼5-10% decline x 3 Taxa notably above or below slope-line may need more attention x 4 Compared across taxa, predators biomass should be less than that of (1 relative to) their prey 14 Consumption of a taxa should be less than production by that taxa x 15 Consumption by a taxa should be more than production by that taxa x 16 Total human removals should be less than total production of a taxa x 17 Total human removals should be compared to consumption of a taxa x B: Biomass, C: Consumption, P: Production, PP: Primary production, R: Respiration, TL: Trophic level Figure S3 -1. Figure S3 -2. Table S3 -3. Table S3 -3. Vital rate ratios corresponding to diagnostic criteria 9 and 10 in Table S3 -1. 
Results of pre-balance diagnostics (PREBAL) for the western North
Class of diagnostic: Biomass ratios
Diagnostic criterion Results Diagnostics
Class of diagnostic: Biomasses across taxa/TLs
Class of diagnostic: Vital rates across taxa/TLs
Class of diagnostic: Vital rate ratios
Class of diagnostic: Total production and removals
Predator / Prey Production ratio Consumption ratio Respiration ratio
